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(54) METHOD FOR STORING IMAGE DATA IN IMAGE PROCESSING SYSTEM 
(57)Abstract: 

PURPOSE: To transfer image data of 16 bits fast to a 

display device as to one color per pixel. 

CONSTITUTION: When each color element is 

represented by 16 bits for each pixel and data that a 

display device requests has each color element 

composed of 8 bits, the high-order 8 bits of R, G, and B 

and dummy data D are stored in successive addresses 

of a memory first and the low-order 8 bits of R, G, B, and 

D are stored in following successive addresses. 

Consequently, when the width of a bus is 32 bits, a CPU 'p 

can transfer the high-order 8 bits of each color element ... 

e 

required for the display device, namely, 32 bits in total to 
the display device by single bus access, so the 
frequency of bus access is less than before and data 
that the display device requires, can be transferred fast. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A storage means to memorize the image data as which each color element per pixel including 
dummy data is expressed by N bits. The processing device which uses M (however, M<N) bit about 
each color element per pixel It is the store method of the image data in the image processing system 
equipped with the above, and in case image data is memorized for the aforementioned storage means, it 
is characterized by memorizing M bits of high orders at a time about each color element per pixel, and 
next memorizing the remaining bits about each color element. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the store method at the time of starting an image 

processing system, especially memorizing image data for a storage means. 

[0002] 

[Description of the Prior Art] The technology of color picture processing is progressing increasingly in 
recent years, and since devices, such as a personal computer (a personal computer is called hereafter,) 
and a color scanner, moreover also became cheap, a color picture can be easily processed also with a 
personal computer. 

[0003] drawing showing the outline of the example of composition of an image processing system in 
which drawing 5 performs color picture processing -- it is - the inside of drawing, and 1 -- in a color 
scanner and 4, memory and 5 show a display device and 6 shows [ CPU and 2 / an input device and 3 ] a 
bus 

[0004] CPU1 generalizes and manages operation of the whole image processing system concerned while 
performing various image processings to image data. The input device 2 consists of input units, such as 
a keyboard and a mouse. 

[0005] A color scanner 3 reads a color manuscript and generates image data. In addition, although a 
color scanner 3 shall output red (R), green (G), and three blue (B) image data, naturally you may be the 
scanner which outputs cyanogen (C), a Magenta (M), yellow (Y), and Japanese ink (K) here. 
[0006] Although memory 4 is for memorizing image data, not only the image data of three colors of R, 
G, and B but dummy data (D) shall be memorized by this memory 4. Although this requires only the 
image data of three colors of the oaks R, G, and B which only display image data on the display device 
5, since it needs the image data of four color elements, C, M, Y, and K, in connecting a color printer and 
the film output machine for platemaking to the composition shown in drawing 5 and outputting by those 
devices, the image data of four color elements is always memorized. Therefore, the image data of four 
color elements, R, G, B, and D, or the image data of four color elements, C, M, Y, and K, is memorized 
by memory 4. About this point, it is the same as that of the following. 

[0007] The display device 5 shall consist of display controllers which are for displaying a picture and 
contain a color CRT and a frame memory here. About this point, it is the same as that of the following. 
Moreover, a bus 6 is used for a transfer of image data. 

[0008] In the composition shown in drawing 5 , supposing it reads a color manuscript with a color 
scanner 3 now, although a color scanner 3 separates the color of the color manuscript concerned and 
outputs the image data of three colors of R, G, and B, CPU1 will add dummy data to these image data, 
and will memorize them in memory 4. 

[0009] Moreover, supposing CPUJ is equipped with the program of picture creation, a user starts this 
program, it operates the input device 2 and it creates a desired picture, CPU1 will add the dummy data D 
to the image data of R, G, and B of the picture concerned, and will memorize them in memory 4. 
[0010] Moreover, when the image data of R, G, B, and D is memorized by memory 4, in displaying a 
picture on the display device 5, CPU1 reads the image data of four color elements, R, G, B, and D, from 
memory 4, and transmits it to the frame memory of the display device 5. A picture will be displayed on 
the display device 5 by this. In addition, the display device 5 of the dummy data D being disregarded is 
natural. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, in recent years, although the number of bits of 
each color element per pixel of image data was 8 bits in the former, in order to prevent that color 
precision falls by the so-called digit omission produced in process of various image processings, such as 
color conversion and a gray scale conversion, in order to express a color to accuracy more, bit omission, 
etc., the number of bits of each color element per pixel It has been made more mostly than 8 bits. In the 
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color scanner in recent years, that whose number of bits of each color element per pixel is 12 bits or 16 
bits is actually developed. 

[0012] However, the number of bits of each color element per pixel which the display device 5 needs is 
still carried out. It is usual that it is 8 bits, the processing which reads image data from memory 4 for the 
reason, and is transmitted to the display device 5 became complicated, and the problem that displaying a 
picture takes time has arisen. 

[0013] It is as follows if an example is given. Now, the number of bits of each color element per pixel is 
16 bits, and the bus width of face of a bus 6 presupposes that it is 32 bits. At this time, image data is 
memorized by memory 4, as shown at drawing 6 A. In addition, in drawing 6 A, the arrow shows that 
the address is continuing. Hereafter, it is the same. 

[0014] Moreover, in drawing 6 A, "P M expresses the pixel. Therefore, PI shows the 1st pixel and P2 
expresses the 2nd pixel. The same is said of others. Moreover, "H" is the high order of each color 
element. 8 bits is shown and "L" is the low rank of each color element. 8 bits is shown. Therefore, 
"RH1" is the high order of 1st pixel R. 8 bits is shown and "DL2" is the low rank of the pixel [ 2nd ] 
dummy data. 8 bits is shown. The same is said of others and is said of the following. 
[0015] Now, in such a case, the image data which should be transmitted to the display device 5 is the 
high order of the data of each color element. Since it is 8 bits, CPU1 incorporates the following 32 bits 
from memory 4 through a bus 6, as the first 32 bits of the image data concerned are incorporated from 
memory 4 through a bus 6 as first shown in drawing 6 B, next shown in drawing 6 C. And high order of 
the color element out of these data As only 8 bits is extracted and it is shown in drawing 6 D, 32-bit data 
will be created, and the processing which transmits this 32-bit data to the display device 5 through a bus 
6 will be repeated. 

[0016] thus, in order to transmit data required for a 1 -pixel display to the display device 5 Operation 
which transmits data to the display device 5 after rearranging into the color data format as which color 
data are read from memory 4 in 2 steps, and the display device 5 requires this is required for CPU1 . 
Since the bus access of this three convenience takes time and limited time to be also in rearrangement of 
data moreover is required, the image display in the display device 5 will take time. 
[0017] However, whenever it displays a different picture on the display device 5, that it takes time every 
has a problem. For example, considering the case where a certain edit is performed to the picture 
currently displayed while a user looks at the screen of the display device 5, that image display takes time 
When a user operates the input device 2 and performs a certain picture edit It is clear to the display of 
the picture acquired as a result of the edit meaning a bird clapper late that it is otherwise what does not 
become, but can never say such a thing as a desirable thing as a man machine interface, but it is very 
hard for a user to use. 

[0018] In addition, although the scanner which outputs three image data, R, G, and B, above was 
explained, it is clear to this contractor that the same problem arises also in the scanner which outputs C, 
M, Y, and K. 

[0019] this invention solves the above-mentioned technical problem, and aims at offering the store 
method of the image data in the image processing system which can shorten the time which the data 
transfer to a predetermined device [ memory ] takes. 
[0020] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the store method of the 
image data in the image processing system of this invention A storage means to memorize the image 
data as which each color element per pixel including dummy data is expressed by N bits, In an image 
processing system equipped with the processing device which uses M (however, M<N) bit about each 
color element per pixel In case image data is memorized for the aforementioned storage means, it is 
characterized by memorizing M bits of high orders at a time about each color element per pixel, and 
next memorizing the remaining bits about each color element. 
[0021] 

[Function and Effect(s) of the Invention] When each color element per pixel including dummy data is 
expressed by N bits and image data is equipped with the processing device which uses M (however, 
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M<N) bit about each color element per pixel, it memorizes M bits of high orders at a time about each 
color element per pixel, and, next, memorizes the remaining bits about each color element. 
[0022] Here, as a processing device, a display device or other proper devices can be considered. 
[0023] And it supposes that N= 16, i.e., each color element per pixel, is 16 bits now, for example, and 
each color element per pixel Supposing it is 8 bits, [ the data which M= 8, i.e. a processing device, for 
example, a display device, requires ] Each color element, for example, the high order of R, G, B, and D, 
8 bits is first memorized at a time, it is followed, and it is the low rank of each color element. 8 bits will 
be memorized. 

[0024] Supposing bus width of face is 32 bits, for example according to this, it is the high order of each 
color element required for a processing device. The time which can transmit the data which a processing 
device requires at high speed sincd 8 bits and a total of 32 bits can be once transmitted to a processing 
device by bus access and the number of times of bus access becomes fewer as compared with the 
former, with data transfer takes can be shortened. 

[0025] Moreover, since processing in which incorporate data from a storage means like the conventional 
example mentioned above, and only data required for a processing device are rearranged is also 
unnecessary , data transfer not only can accelerate only the part, but the burden of CPU is mitigable. 
[0026] 

[Example] Hereafter, an example is explained, referring to a drawing. Drawing 1 is drawing showing the 
composition of one example of the image processing system which applied this invention, and seven 
show a crossbar switch among drawing. In addition, the same sign is attached about a thing equivalent to 
the component shown in drawings . 

[0027] Moreover, the number of bits of each color element per pixel which the display device 5 needs 
also here 16 bits and the bus width of face of a bus 6 presuppose that it is 32 bits the number of bits of 8 
bits and each color element per pixel, in order [ in addition, ] to make an understanding easy here a 
color scanner 3 -- R, G, and B — the case where a color scanner 3 outputs 12-bit data about per [ R, G, 
and B ] pixel, respectively, for example although 16 bits shall be outputted about each — the low rank 4- 
bit dummy data shall be added and it shall memorize as 16-bit data. 

[0028] Although the composition shown in drawing 1 is the same as the composition which shows it to 
drawing 5 when it removes that the crossbar switch 7 is formed, the form of the image data memorized 
by memory 4 differs. That is, image data is memorized by memory 4 in the form shown in drawing 2 A. 
According to drawing 2 , it is the high order of each color element to the beginning for every pixel. They 
is collectively memorized by 8 bits and, next, it is the low rank of each color element. They is 
collectively memorized by 8 bits. That is, the data of one pixel are the high order of four color elements, 
R, G, B, and D, in 32 bits of the high order, although it is 64 bits in all. 8-bit data are gathered and it is 
the low rank of four color elements in 32 bits of low ranks. 8-bit data are gathered. 
[0029] Therefore, when displaying the image data memorized by memory 4 on the display device 5, the 
data for 1 pixel of the form which the display device 5 requires that CPU1 reads 32 bits of high orders 
from memory 4 about the pixel [ 1st ] data, and should just transmit them to the display device 5 through 
a bus 6 as this shows to drawing 2 B can be transmitted. 

[0030] The 2nd pixel or subsequent ones is the same, and CPU1 reads data of 32 bits of high orders 
from memory 4 about the data of each pixel, and repeats the processing transmitted to the display device 
5 through a bus 6. For example, 32 bits of high orders as shown in drawing 2 C about the 2nd pixel are 
read, and it transmits to the display device 5 through a bus 6. 

[0031] Thus, since processing in which the number of times of bus access becomes fewer as compared 
with the former, and data are moreover rearranged like before since all the data that are 1 pixel which 
the display device 5 requires by 1 time of bus access can be transmitted is unnecessary, the speed which 
transmits image data required for the display device 5 is accelerable. 

[0032] When the image data memorized by memory 4 as mentioned above was displayed by the display 
device 5, as it mentioned above, about each color element, it is a high order. Although what is necessary 
is to transmit only 8 bits, when performing the image processing specified [ gray scale conversion / 
color conversion, ] by the input device 2 about the image data concerned, CPU1 needs to incorporate all 
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the image data memorized by memory 4. 

[0033] At this time, although CPU1 incorporates 32 bits of data at a time one by one from memory 4 
through a bus 6, when calculating an image processing, it is necessary to change it into form as shown in 
drawing 6 A. Although it is possible to perform processing of conversion of this data format in soft 
inside after CPU1 incorporates data, in drawing 1 , it is made to change such a required data format by 
hardware, and, for the reason, the crossbar switch 7 is prepared. That is, in performing an image 
processing, CPU1 incorporates the image data read from memory 4 through a crossbar switch 7. 
[0034] The crossbar switch 7 is equipped with composition as shown in drawing 3 . In addition, it sets to 
drawing 3 and is the bus width of face of each line. It shall be 8 bits and the input line and the output 
line shall be connected at the point shown by the black dot in drawing. Moreover, although not 
illustrated to drawing 3 , the latch circuit is prepared in each output line. 

[0035] It is as follows if incorporation of the pixel [ 1st ] data is explained. First, although CPU1 reads 
32 bits of high orders of the pixel concerned from memory 4 as shown in drawing 2 B 5 these data of 
RH1, GH1, BH1, and DH1 are inputted into the line of RH, GH, BH, and DH of the input line of the 
crossbar switch 7 of drawing 3 , respectively, and are outputted and latched to a corresponding output 
line. 

[0036] Next, although CPU1 reads 32 bits of low ranks of the pixel concerned from memory 4, these 
data of RL1, GL1, BL1, and DL1 are inputted into the line of RL, GL, BL, and DL of the input line of 
the crossbar switch 7 of drawing 3 , respectively, and are outputted and latched to a corresponding 
output line. 

[0037] Thus, if all the data of the pixel concerned are latched to the latch circuit of the output line of a 
crossbar switch 7, CPU1 will read data from these latch circuits simultaneously. As shown in drawing 
4 , in case this performs an image processing, the data of a required form can be obtained. It is the same 
about the 2nd pixel or subsequent ones. 

[0038] CPU1 follows the data of all pixels, incorporates the above processing as data of a required form, 
performs a predetermined image processing, and writes the result in the predetermined field of memory 
4. The form of the data at the time of writing the result of this image processing in memory 4 of it being 
the form shown in drawing 2 A is natural. 

[0039] Since it is above, when performing the image processing specified by the input device 2, CPU1 
can incorporate image data at high speed in a required form. 

[0040] As mentioned above, although one example of this invention was explained, this invention is not 
limited to the above-mentioned example, and various deformation is possible for it. For example, since 
it is not necessary to perform processing which rearranges data format by CPU like before in this 
invention, naturally you may use a direct memory access controller (DMAC). In this case, since CPU1 
should just direct the memory address on the memory 4 the image data to transmit is remembered to be, 
it can lessen the number of times of bus access more, with can transmit required data to high speed at 
high speed more at the display device 5. 

[0041] Moreover, it sets in the above-mentioned example and is about each color element per pixel. 
Although the display device was taken up as what requires 8-bit data, it is the same when using the 
processing device which performs a certain processing of those other than a display device. 



[Translation done.] 
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